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fc&OT /U =• ~ £ A B y-X £&A It Sfrf2^ 
o TS»OJS^g fc«tS $ * 5 A - B - N#f ifcD&JgJl 

>^*^r>\ /n7^w n ^y^fys 

Ifll**3] Miar/i^~?Acfty-*#*<7>&A® 
ifc£ss©-t- s r t ic * o rsfrts^asom^e^s&u 5 
mtn,*m®-rz>z t zftrnti-zm^m i **:i*2 he 

10-3 5J^-^%T*fe5T i A 1 NmVh&Zt&^m 

fc+si»#* 1-3 o^-r jxa> 1 3g^iB«ois^s w 

^coy— *#;*f3:T i c 1 4> tdmatWtdea 

[fjf*Jf6] ffflST/U^^^A^y-^^f^l^ TM 
A x TEA. T I BAMA 1 C 1 x^bftSfti 01 
r b 4r»«fcrs»*I i - 5 ©vvffL* 1 « 

h 3 -c& zzt t 1-5 »*« 1 - 6 <D^n^ 1 

&¥mk~fZ>m 1-7 <di vf 1 Jf iclBSoj^ 
£ £*rsft*f 1-7 ©vvftta* 1 3l^E«<oS 



iPJMS^SsK: £ ot^l^il $ ftfc A - B - N«it<£> 

iB#jn^s ©as r pass s*i/cfta£i*» 

/K ^V^Xt^ vVl^jr.^^ yN^^r^A, ^-i;^ 

1 0 *fctt l l KB^¥*ft*?. 

1 3 ] MnCPIKAIW^T i A 1 N-C$)o 

10-12 cDV^ti^l 3S^tB*©^*ff* 

* . 

1 4 ] wmmm&mmfrT i a i nt^o 
3 5J&*%XhZ>Z t*r»ai:-r*i»*3ai 0-1 30 

t?¥m#m+xh^x. 

dsis^»as# jfejc <t o -csEs^aa $ t^fc a - b - 

■ ^ttfcA-B-NWitoa^k^d^ftt), Mf2_h 



»#jg 1 5 * fc» 1 6 

*vmvhz>z.tz<imt-t2>m&m.i 5~i 7wr 
1 9 ] atf^tt4jrau c itre&*«>gM: 

5-tSr#©t-f5it*^l 5~1 8©v>-f*vd>l5f;: 
©SfJIBflcSriSgi-rs r t ic J: o-c«rl2T8B«g©BiiL 

e**Rtf»«:^3£ $ tix it 5 s. t t nuc 

515-19 ©^-f tifr l JSfcf3tt©¥3Mt*J%, 

ti<> xm&ttum® tstitzA—B— Nm&n&mm & 
»RFJhJitjBri«-s«B*«i d is u-csaiH^agxo« 

[»#5 2 2 ] ffiettftttttttJkJItt. mlfE^JBl^ 

* *^*W&X-&E\zW& X.X^m.-fh z. k £4*® k 

%9mmi&-rz8if8k. m&4i&MRzmitmi>wi$. 
£iiit¥m#&&&mm-rzwmk sisttzt ztm 
k-t^m^m.2 1 Kmt<n>w?-mmmm*mm\.iz&m 

[fS#52 4] fl&IEKJ&tt&JRAI*?-*!', 
A\ f -;;W3=9i, t y^n^A, t!)^ 

2 1-2 3 ©i^f iifr 1 5teIB«©IiS*JSa8 

mkk-t^m^.2 1 - 2 4 ©t^f 1 *!^ 1 JStclEig©® 

* JMMfifctfWI L.fc&JUB»J*#ifc. 

aA@^«rpas^5 £ t (c i oTfiiIIE^SS©S^e^ 
tolf^*IMe-*-a::i**»ii-aBI#S2 1-2 
5 fflvvf ixA- 1 5[lcEa©iS^StS»ife^Jffl Lfc&S 



[iM2 7] flttERfctt£*#*-#:/-e*>o-c, K 
f-fXOy—xtfXti^ TiCl 4 , TDMAT5.UtT 
D E ATA^/fSPJ: OgiJ^ftS i t 
*S21~26 ©l, vf ft** 1 JgKiB«©IisWiS&*S£ 

[f&#52 8] IWE**mS^ffi5£*!Pr-«'$-i>A 

EA, T I BA&tfA 1 C 1 xJ&^fcSWJ: DSfcSft. 
5rt*«f«t-rSf»*5 2 1~2 7©V<>-fita»l5fc: 

ttNH 3 £fflv^ii£*mi:-f 5fj|#52 1-2 8© 
vvf tit" 1 1lce«©jl5*JB&*fe&f<M3 Lfc&ISJI^ 

»ftjre»dw-*c t Sr#»t-r*Hl*«2 i~29© 
^•rnt> i «icie«©n^s^fes:fijffl Ltz&mmfc 

St ©rat, sfStt^jaA^?>^5Ji^, liN^f, 

fb«rKit-t-5fc«)©*iiS3e^7cigB^e>ftSJS^® 
*sj®^sKif fttr J: o r ??S»caS $ ixfc A - B - N# 

^^JSS*s^^ * ivc 4 5 r k Zft®. k -f 5 

. [11*53 2] ltrEK*a:»l6JfcJB±>cKjH^*H 

53 lfcSB*©¥*fcHW-. 

-f-5lt*5 3 1 3 2 

1*mt^-5st*53 l~3 3©V>T*td»l5«C|E«©¥ 

asm*© jt*it <t o r B9iH»^^jgg©m^esas. 

t«Stlt*W«*^rft5c i$:#S(t-t-5!S*53 1 - 
3 4 ©vvfiia* 1 5ICE«©¥^^^„ 
[IS*5 3 6 ] gfEKS&ifcffcKJtS (4. T /V' 5 - V A 
Kfldre*5Cit»«t-t-5lt3JW3 1-3 5©ivf 
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[0 0 0 1] 

om i c layer deposition) £rfij#| 
[00 0 2] 

M&$k (dielectric constant) it* 
h^B%«xtSr#i-^BST ( (Ba, S r) T iO 

3 ) ^ mf<o**'<*s*Km^t>tiit*si) *>mt 
o 5 ) RfcAftoRmjeft^v^ttttTSkw-ioo 
»g\ MJ¥£ 500 a^±m ur fc^ffiiMtieyp:$ * 1 

0 AgTFfc** J: 5 ^fim^*»«[ft-C# S fc 5 *gf 
Sr^T*-*. BSTffltiH:tt64 (Pt) <D±5fc»<fc 

**i*v^«a^ */dj:/vfx«>A (ru) „ -ry^ 

Mir) ©*5te^SftTIWb*^s*^ (RuO 
2 ) s mM9i?*& (I r0 2 ) ^MLt^gi^ 

[0 0 0 3] B s TlB:^^t4*4^t^v^ t 

[0004] WlEKH&JggfcttT i NK^cfflV^fe 
*VC^3;5\ T i N^4 5 0tBl±T?*)ixHaMfc* 

«9> »lc»BT i Nttds»ftS*t5t^F»ff-e«)ST i 

[0 0 0 5] *fc, eA**"-f*ftif*irtET iN«rt 
ft<ft*WB*5*5. &&btrJmt<Dtm&, TiN 

[0 0 0 6] ^0J:5 4i«d>fe»S£WiBja4fe«Sr^tf 



[0 0 0 7] 

m&comwmwttc&oxmm-rz 

[0008] *&m&m&L&?t+zik<D&ffim8m 
«u im&mste&%m\z£vx]&f8 t ztiit&mm%i$ 

[0 0 0 9] 

ftgffi±t;iiitji2 y-* :i(ao 
k&ai- 5 £ t k. x o -omhp* &&K\cmm ztizz 

«rE#y-^^ottA|Hl»S:W«Lr«rEA 
[0 0 10] IWBBaSttAJHWt^*^, 9>9>v^ t^s 

9**rv^ ^-^a, xn^zi^a, ^yyf^w 
[0011] «fier^^-^Aoy-^^oaA(HiSc 

[0012] Hfiia&JlJftt, T^5 = ^Ao^*dSi 
0-3 5m*%XhZT i A 1 NSXhZZki>W&L 

[0 0 13] «MEfiaSttA{S^^VT?*>9. 
oy-^flTiCl 4 , TDMATMTDEAT 

[0 0 1 4] StflST^? x.VAiOy—Xjfxft, TM 
A, TEA. T I BAMA 1 C 1 xJ&»&fcS»J: 

[0 0 15] «HBfi*<oy-^^Wt % N 2 *fcttNH 3 

[0 0 16] IWBy^^ftA«--^Sfcae)«>/^ 
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e#lc&A $ Ji,5 ± 5 fc/ gtfgiir & A Lr t> £ v > 0 
[0 0 17] ¥*£#£«±lc:. ny** 

•«K*«tET««ffit<OWfc, KJStt&J|Aj&>e>4S 

*:a - b -Nmmomm&mmzffijtx* 9 , mens 
Sftrftscfctwikfc-rs****^*^." 

[0 0 18] «HBSi£tt^JRtt. ^9>, 9 % s9Ar % 9 

V*f7s"r^^ i>/Uz3^r>A. a7^^A, 

[ooi9] «ter/^^^»?Ad^ft5ia^g©gfai5i 

&tftttt#ii«s * ttr ft s r t \ 
[0020] MTEmiAAJI^T i a i Nr&or, r 

[0 021] mmmm&mm&T i a i n^ot, m 

E»a^JR« + OT/W$=^A(D#*r*f41 0-3 5J« 
[0 0 2 2] *fc**W», ¥*fc*«±*fcj»fc3:h, 
S9EiKR«R±aicjg^Sixfc±«««^*«*fc 
ft, S*tt*«A36*bft5JB^JB, a*Nd*&ft*lS^ 

* »o#*ftjis^ffl5c* b & ft z m*m t>m*m 

ffr&*w»e>ft!K WET»«ffi©ia*itr±«rE«-^Jl 
coa® lelftfc: j: o r gRfti $ ftr ft £ £ £ k 1~ 3 ¥ 

[0023] *E±»««tt, Bu&&&mAfrtD%zm 

B d»5> ft SlR^JidSH^fl JK#8fej2i £ o r XZlcffi® * 
ftfcA-B— N«a©**ffc*ft^6>40, fflfE-kSlW 
g^»^JtWt«rE«-JS^^^aJilHlStlc i o r $ Ji 

rftsrt^»*u\ 

[0024] inaKiStt^jafi^^v, 9^9^ 91/ 



=*^bft«» J: 0 r t dW* U\ 

[0 0 2 5] ME*ft«3»^ic*W:, 4r>f**fc«t* 

[0 0 2 6] HSE#S®^ffl7C^ttT/W^^!>A-C*, 

[0027] mm&&m&&m7tm*btez>m*m<Dm 

JiE»*Wffl-rsc: tlc,toTt&ET«B$«S«)»fteSI 

[0 0 2 8] 4fc*»Mfl, ^(MHEiKlKftttAJR 
A^ £*n, afeWJcfflrEKJiStt^JlXt«(fEa*<oj|Sfi 

B8K:ttE# y-* tf>&AH]§££iaa5 u-r 

mitd^a^^cA-B-NlSatO 

m*mtibt*amk* mz&mm&Mf8.-tz&mRTm 

E»*tt»Rjfc8*»^SattS:»0iSLTWE^a 
[0029] flftEK^tfcScBS^gtt, MnBAJUI#»A 

[0030] mEi^tt«BS±Ji^Ai-dgi:i«ri. 
*mftmsLt:mimir*gLmk sr-^tp^ t *»* 

[0 0 3 1] SftEKlStt^JllAW:^^^ 9^9^ 9 

y^ry, ^ey^fy^ 

[0032] mmKfc&&mRvmm&mn&Miitzm 
mRTfi**mfrbftzm£QmR£tiz>zk*m* l 
[0033] itrE*fiKJ6-&ffl7E*o y-xx*<D&x 

[0034] iJERjSttAJH^^^yr&or, tt^-^ 

*<Dy*-XjfXft, TiCl 4 , TDMATWTDE" 

[0 0 3 5] S(rE*fiKJIS'&ffl5c*36Sryi/^n^Ar* 
or. K7^^!>A<Dy»-7^H TMA. TE 
A, T I B AXT/A 1 C 1 x^oft^Sf J: *)MiR&tl2> 

[0 0 3 6] 8ftES*<Z>y-*#*t LtN 2 tfc»N 

[0037] mmtmtm&sitm*. r^^^j^mt 

[0038] ifc#^lp3tt, HMi#«6±IC=i ^ h 
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wtiot, am* h^-^u<omm^ 
smtwmT&n&bvmc R^&±mA^b^^m 

[0039] m&mm&mm±m±\mm^iztitc®> 

[0 0 4 0] atrEEJStt&JRtt, * 
isPx^^ /n^^i^a, ^ey^fy& 

[0041] are^tt^&tmcftxoiif Afl:»KF 

[0 0 4 2] *WB**Kj|S^7n*lcJ:<5JH^Ji©a(» 

lafto jt#K: j: o xmmtw&mm<Dm>%tem&Rtfi& 

[0 0 4 3] MI3&§&t£»BfrJfcJIf±, r;K^?ASft 
[0 0 4 4] 

w * j; 5 mhcimh-*. 

[0 0 4 5] <**WO]R-^»3K#ifeSrflJ« Lfc&Jig 

(cvd) o±5*ft*BBS:t«v>»IWtttf*a3as, 

Sr-ifo/^^fi^lf^t* C VD t s»i £ ti 
%o #*A*#*B£S:fliVv3jg^ 

LT*K±fc j!f ^ A»^«rfl:*K# $ * A <0JR 

®±(- b omf-s&j&i&tZo mmA^m^m tBom 
seal fcmttzxKBAxmzzi&m*'* 



[oo4 6] mz, *&m<om*mmmmzmmhit4t 

■ ***A-B«N«BioA«JI»rt*«fe-C*)or % fill 
IB* y-* # * Sr^^^Jg-CSESIcaEA-}- 5 r £ K X 
oT#JB^«*S5Slcai*^a J: 5 u wia#y- 

rt*«fe-c*>«. mrie&jiJif*, mom^s^A-B- 

9, ^^V, ^ y^Ty % ^n^^A, 

•eA-B-N«5t(o^aji^3eft^i-5r £ Srjsrf a« 

<, a. b, mmm<Dmmz&m£tiitmm&mi-t> 
<DXhz>« 

[oo47] *mm<D4kmm<oft$tfbti:Wb ltt i a 

V<oy-^^tbrWt, TiCl 4 , TDMAT (T 
etrakis Di Methyl Amino Ti 
t'anium) , ^JztfTDEAT (Tetrakis 
D i E t h y l Am ino Titanium) ^ 

^tv\ T/w^^^A^v>^»^cor/V'^^^A(7)y— 

^^ttm TMA (Tr iMe thy lAlum 
inum) , TEA (Tr iEthyl Alumin 
um),TIBA (Tri-Iso-Butyl Al 
um i n urn) % dSitXA l C l x (x^ffi#) 

[0 0 4 8] fci!X.«T i Al NK4r?g/£-r5i&3\ * 
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[0 0 4 9] «T\ N. r/l^~*A<D»jfcfe 

[0050] hi Rvm 2 tt s *mm<Dffi?mm%&$: 

[00 5 1] Hi Xt/H 2 tc^-TJ: 5 ic x T i C 1 4 , 

TMA, NH 3 £T i C 1 4 -TMA-T i C 1 4 ~NH 3 
<DV«( ?/*'Xm&l,tl:&t>ikAirZ>Z£\£&<DX, ^ 

♦NFOStRmait, 3 0 0-7 0 0Wg^L< x 
^-ftJE^IiO. l-10Torr »13-130 

iio. i-i 0jw*a3-es>a o 

[0 0 5 2] HlttBWSy— ^^OttX^lC-r?— 

ffl (-fft;b*>, —coy— *#;*cD&A£f?ikU 

^^^^A$r»t^tTOra) 

/^^ffi-eftALT^^^«r^Jfei--5S^-cfcS, 



[0 0 5 3] B33fctfH4Wt, *«M^^l^#jEfeS: 
[0 0 5 4] H3AtJ«4K:^rJ:5^ T i c l 4% 

TMA. NH 3 £T i C l 4 -NH 3 -TMA-NH 3 (Dt 
^^T^IP^LJfe^^ttALTTMAcO/NV^^^ 
MAST i C l 4 ©^i/^^i$R|J:9*<-r5Ctk:J: 
ST/l^-i^y y^sfeT i A 1 Nf^Mt art* 

*&iH«"C*>5o t**to*>, SSMAte. 300-7 

0 O^tfSg^lX, ^^-rtJEE^fiO. 1-10T 
o r r (&J1 3-1 3 0 0 Pa) % itfriSy 

So 

[0055] 0 3«:«riay-^^ottA4»(c^-^ 

-tzw&xh*), @4(iiriBy-^^dsaA$ti*v> 
n Cf -coy-*#*<D&A£{riku ftoy 

[0056] mmvitmtfUDm&jjm&mm tr^y- 

[0 0 5 7] 
[^1] 





Kill 


K*2 


SW3 


Ti(H*%> 


3 5% 


24% 


2 1% 


Al<®?%> 


1536 


26% 


31% 


n tm*%) 


30% 


35% 


35% 


C (&*%) 


1756 


1 0% 


8% 


Cl(HC*%) 


3% 


3% 


3% 


Ti : Al 


1:0. 43 


1:1.1 


1:1. 48 


Jt&ftp (/iQ • cm) 


5 89 


370 1 


9 16 1 



oTT i A 1 Nm<Dlttetii&mto*fZ>Zh&&frZ 0 it 
*x.4ltf«fte**tt«*1-S 0 t) > TiAINi 

[0059] i5tt, TiAl NJIlC&VvCT i N + A 

i mczttZA i Ncom^ittT i a i Nm<D^tt&^m 



[0 0 6 0] m 5 (C^-f <t 5 IC, TiAl N 7/V 
5 = l>A^**i8lp-rafcLfc*orT i A l NJ3<D 

* ar^asi * # y > y =x >m t <o m<omM&mM t 

TS^a^&**^)a*ii^3 0 0 — 1 0 0 0 0 n Q • c 

i N^^^itar^^n^Aco^wsiii 0-3 sir-? 
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[0 0 6 1] B6». **Wlci9»rtSiifcT i Al 
N^OX&BJr (XRD) ftR**-*"*^ h/WCfc 

inRoxrd-c*!), Tm<o?yy\iTjv*^j*y 

yf4T i A 1 NJ»OXRD-e*>5« 06K^£*LfCefc 
5fc, **WO^ffifcJ;oT»*Stt^T iAINi 
I*, »/JvfcT i A 1 Nlf-^^a^Stl^^frWlC^ 

[00 6 2] 07 IMIE*©T i NttRr;*5IW©*ife|C 
J:0.fS«*JlfcT iAlNJg(DilSEM^fc5 0 
0 7 fc^J; 5 CfflOT i A 1 NKtt, ^*C0T i 

[0 0 6 3] 08ft, #3&WtCj:6T i A 1 N®|0»?Sft 

SiW&OT i A 1 N^Sffigt (R s) 3£fc£«bfc^ 
7 7-Cfe6o H8^*$t^T, AliMliOTiAIN 
HE* BteO. lTorr »13Pa) «>»*#fflftT 
6 0 0t:3 0»Mf»«iaUfcT i A1NR, cwto. 1 
Torr OBI 3 Pa) 0»*#ffl«T> 70 0^3 
0»HmWWbfcT i A 1 N«*^-r o 
[0 0 6 4] 08^-t*<t 51-, 0. lTo r r (ft 1 
3 Pa) OSti!f#ffl^T, 6 0 0tt3 0MttK 
ft,*: 2 5 0 ACOT i A 1 NROR s jRW&SffiOT i 
A 1 NgOR s fcJt«ELTfcl^U-C**>bftV\ -f4to 

^TiAl N^^T/^^^^Ad5^®(C#tl)LTT i 

A l NKftB-hlcBfUR, -TfttihA l 2 OJIt*r#ritL 

[0065] mu<Dx ? \c*mm<o&mmK, wt&m. 

T«icny/^ hftfWUffc*^ y S^*B 
[00 6 6] KTfc. tt1BUfc]S^JgS8#«feS:*iJffl UT 

[0.0 6 7] <SKK^Bi lTttB 9-^ 

0 1 2 &#JS L/C, JR^JlSI#ffi*?iJffl LTBMtefufc 
&JHJe&Kfi&JM2: LT^O Aix^ h uyfS^t^ 

y*>* h*-;H:iifclW«i, 1515=1 
A^oiSB±K:»rtS*tfcW«tt««||i:, iWE = ^* 



* A B a> & * SIR^Ji^lH^ JB*»ft lc <fc o 

e*^A-B-N«ig©i^^jas«r<iiiT*!9, n 

TBttSJx-CfcS r cb «WR &-r«¥«f*«?lcB 

[0 0 6 8] B9te«-r±3^ ¥IMtt&Kl 0 4±fc 
vy n^bK (Si0 2 ) *>b&SfelMl 1 0£jg 
^i"^o *fcv^t\ fflEI6»«l 1 04:7* hay 

[0 0 6 9] 01 0K^-r£5K, hi/yfi*t^> 
M^**'^*^* letter* sKy->y =»y«:S«>& 

1 1 2Sr»-r-fc*S"esao 

[0 0 7 0] 01 l(c^1-J:5*cgtrlB^y ayjgl 

1 2 4sj;i«ft»e 1 1 o^m^titc h wHsmiz. 

i-* 0 IHBNU&JMi 1 4tt, R&tt&JSA. ftiK 

Lfc±5fcttERtttt£Jltt:* 9V9^ 
^fy, ^3^^, /n^-^a, ^ey^x^, = 

[0071] mmmm&mmt lt», s&tt&ji^ 

iCl 4> NH 3 , TMAtr^^»B"C«ftL-ClWE# 
y^^^ill 2±fcit^y-*;tf;*fcffc¥ttte»* 
fW*^«»OJR^ Ji^feft* T i 
A 1 NBfcifffWf t>4x-5o ^^T i a 1 NJBtt, BrB 

ttfc«^$rW-r^o b5ET i A 1 NMMU ±iEUfc «t 5 

^^aAiHi^ («-is^s<DS[giiift) *®^j[cii®-r8 
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£C£#-et£ 0 <fc9Aft#H-tt, T/i^~»A®jBrt 

[oo7 2HWw»»l%y-^ii hi~ 

3>ft£*MkL?fcJ:<, H2XtfB940!>J:9lcttey 

[0 0 7 3] HE#Ji/SayIl 12Sr^*0filMI 
1 1 o±«fcT i A 1 Nj|*0*M*#jftLX:ft* tt 

a*05E»3fc||(«3ftS*S"e«>So ftftttfctt* T i A 1 

tiAJt < 1" * £ b ic J: oTNttfcMettttttf: 
^fiT* # 5 0 RIKAAJI^Jtttttllll. 3 0 0-100 
00mQ«c mS*365ii3T«) D , T i A i NJ§&»g 

^A^fiiii 0-3 5S^%S*K**£5KTA< 
[0 0 7 4] R^TB 1 2 ic^-f J: 3 fc, »36«±«Blc 

5 h i^^T&mm 1 6 TSPSS 1 1 

[0075] »cjc, mufem**$ws**mm 

(Ta 2 O s ) , SfcttPZT ( (Pb, Zr) T i 
0 3 ) , BST ( (B a, St) T i 0 3 ) , STO (S 

r T i 0 3 ) $£(D£ 0 ftaWtWfcSrffl^T, ttC h 
fITItlll 1 6±fcSS®Kl 1 8*r*rtU *<o 

±M\c±Mwm 1 2 0 *mmi$t%o 
[oo7 6] <mm<omi&2>m&<Dmm2~Q\mi 3 

~@ 1 7 $r#Ii LT> jgWi^fe£#J/B LT»*S 



**'<*9ttt*^fHt*-zh<>x % UtrfS-LSisitJl 
^«fetc «t o xaaifcfci $ ttfc a - b - wmmnmm 

oSMlilft (c <t o r 3 fire 4 3 ¥i«ttimcov *T 

KM**. 

[0077] Hi3k:*i-J:5^ *i#Sfii0 4± 
lO!)^yi« (Si0 2 ) H^IM2 1 OSr 

i&fcrz>o «v^r, bSIb^^2 1 ortjc^* h^y^ 
[0 0 7 8] 01 4lc^-TJ;5^ wim^>99 
VBB 2 1 2«rJg^-f-5o K-^4ttfc*9 5/y 

[0079] mi 5 i^-r <t 5 Miey^^ (#■>$/ 

y 3 2 1 2 ^htmUM 2 1 0 ±««Hc:7* h u 

^2 1 4*#riM-a. fltna^y y^iT«ti2 us 

(#y*/j3y|D 2 1 2lBfctt, «<DSR*yffi 

XUmz#?7?y<Dmk*&±+Zitlb<DT i N, T 
aNft^*WfflLfcl»»AJRJB2 1 6 
SS2 l 4ds«o«t5^*t»U J ?>i-v^Jllt?*>-5»&k: 
fiHTc^^JHJB, «^.tfT iSiN, TaSiN, T i 
A 1 N«^&ftSNnUIJl2 1 6«r«V^2:ttntFJl: 

[0 0 8 0] Sl 6K:*rj:5^ B«36jR*s*tv^ 
V^AflWUi (Ta 2 0 5 ) ifcftPZT ( (Pb, Z 
r ) T i 0 3 ) s BST ( (B a , S r ) T i 0 3 ) , S 
TO (SrTi0 3 ) «OJ:5 4aWI«#S:fflv^r, ffi 

iavy >ymr^mm2 1 4±jc^y y^i0SttiS2 
i s 

loos i] mi 7i^ti3i^ tfrie^«^2 1 8± 

»fc±«««2 2 0 Sr»fi8-T<5o fflE±^«S2 2 0 
So !WB±»»K2 2 0<o«WiJtri#JH^Ji«)aHH* 

2 2 o <Dm&&m&&TMft*m±mm~?2 z>. ss 

^7^!)^ ^y^V, 
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[0 0 8 2] *^Jfi0^ffi : C^t{r|2±^1^2 2 0n 

i a i Ng-ej&frtac: ttm* U\> fftlE&JlJf d*T 

1 A 1 Ngtf>J&£\ TiCl 4x 
TDMAT, fcj:tJ t TDEAT^b45»i:01«^ 
# % 7^^-!)Ay^^|j;TMA, TEA, TIB 

A^micix (xfitt*) d^e>ft«»J:99K 

[0 0 8 3] MI2±amS2 2 OftM<DMr#Wb LT 

0>ftj&«N *y-^^*^/v^«ii-c2esicSEA-fs 
^iaot«M«i 0 4±offiRttR2 i s±m 

[oo84] M^.rxtte±ff m 2 2 0 * ur t i a 1 

m'2 1 8±*ciKHBy-^^Sr^65^»^**Sr^ 

2 2 Oft. "9fa©l|»*Jc*y-^^S:Sssic«li&+5 

[0 0 8 5] M^SS^fl Bl-B4«r#JHtL 

[0 0 8 6] t>, Bl**J:iKB3<0±$fciW 

IBy-^^OffiA^tc^— v?^^^7*Lic» 

B4C9J; 5fcWfEy-^^<0ffiA^/^RII^— ^ 

[0087] *njfio?gjB{j:*5«ta^y v^a**/^ 

[ 0 0 8 8 ] _l» Lfc j; 5 \c*mM(oj&mvft±MnM 
^^(0/Nv^aA«i^t/iij^^^©i-^^itr±gpm 



[0089] <mm<DMm 3 >*sus<0jgjB 3 x\m 1 
8-022 *#jh ut, m*m**m*mm lxmaz 

s«:, stett^jRA^feftsja-fJB, a*N^e>ft5ia 

mm^m\c ± o r ^sicajf ^fcA-B- Njgit^s 

m<Dmm®mc£^xmwistixftzztztmt~tz 
*mftm*\m\^xumi-z> 0 

l 0 0 9 0 ] B 1 8 {C^T* 5 tC, 1 0 4± 

fc3/ya>«flJi (S i0 2 ) ^5>ft-53teiRl3 10* 
«v*t\ fl!Bjfe^J§3 1 ortid^^- 

[009 1] @19|OTfJ:5l^ hi/y»t^> 

Kft^ir^v^^ictecT, »»»*«< Tt>±<, 

»A/*a*K:, fray hay^V^*fc|4ft*aWWl«l8F 

[0092] B2 0fc^«fc5fcfflE#y*>ya:<'«3 
1 2*5±tf|6j»JB3 1 0"C*riSSttfchwv^*BfffcT 
3 14t»*t8. MiaT^©H3 14^ HJfe 

2 <D±umm 220 tae©*«fe-c»^r a - 1 

[0 0 9 3] -Tftt>o> ttGTft«ff3 1 4 W:, 

«^3 1 4<D&m*m<Dm&itK&m*s<offigi&mz 

[0094] 8ai2SJ5&tt^a^^Sojgfi{b4rKJtr 

[0095] *mm<ommxm&Tumm 3 1 4 * 
fa<D&m 2 <D±%mm 220 1 mm^r i a 1 NS-e?g 

^#^ttTiCl 4 , TDMAT_*5j:UtTDEAT 

A>e>ftSWJ:9a«**i, r^^i>Ay-7^iiT 

MA, TEA, T I BA, *3it/A 1 C 1 x (xtttt 

it) d>e>fts»j:5a«$*t*, *LTa*©y-^^f 
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[0096] r^mms 14&, mmmm<DBM2<D± 

[0 0 9 7] MZT&mm3 1 4 t UT i A 1 NJ1£ 

wi%&m7tmv>&y-xtfx. Tici 4 , nh 3 . tm 
o%il3 i o±ictJl2y-^^^b^^^$^: 
[0 0 9 8] ^^MIBT^mS3 i &y-*#;* 

[0099] iB^^»i«o«itt. Hi-84 LT 

[Oloo]/^it, Hl&tfB3©J;5ic8MB 
W^tTttALT^-^fpJISragtTLTtiX, M2 

[Oioi] «nE©J;5K:^S©lijft«)]gc^Jlfc*»u 

— ^T»«ffi3 1 4 
[0 10 2] B2 lt/TtJ: 

^/HMfcBI (Ta 2 O s ) £fcl2PZT ( (Pb, Z 
r ) T i O a ) , B S T ( (B a , S r ) T i 0 3 ) . S 

to (SrTio 3 ) «oJ:9tt3ftmfle*JBtn\ W 

15 h I'^STSlWffiS 1 4 ftfitp h l^^S<Z>SiSK 
3 1 8 «ft*1-a o 

[0103] a 2 2 5 te, iriEjRVHUg3 1 8 
±«IC±»««3 2 o fcjftars. «HB±*I««3 2 0 
tt. &&3IXgf$lcT£& K*> 6 S5^®e 3 1 8KU:SB 
ftSrKih-fSfcfefcT i N, T a NftJfSrflJffi LXfeM 

m<n®m*-rz>&mm3 2 0 a ^it, *©±»i;: 
[0104] sfrie±am^3 20^ B&e&jiiJi 320 

a&tf#y is 9 ^ vj§3 2 0 b"CJgj*1-5ftto!Jfc, S 
JB, ^TiAlNlt*t5CH"C#5o 



&5\ *&iet»««3 1 4^^^^^^^^^ 

[0 10 5] ffiE©±5fcT««ffi3'l 4$rJK?JHMt 

siaot^^fcT i a 1 Nmxffiffctti^ mm 
t i a 1 Nmom^mw&Rxmmtmcx r> mm&m 

mt \*Xn&m#+#KMk1ti!tlZ1t*>, T&®fl3 1 
4 Tic**" 5 * yvynyg 3 l2* fett¥*tt£tt 1 
6 4 i«)Wtc|«aJlSr8iJ»fc»fifcf *!K«*s*< > Xg 

[0106l-*fc, T«Sti3 1 4J8rtl:fcfcotlM 

[0107] s p>{c. twhbmk** ft**>jK?ff* 

[0108] <*£H0lim^*ffifr«UB Lfc&JSJi 
»J*#fe^£2lB«>iRvvt\ *»M}C^5AHJlJg 

ma, UN, ttw^inBs^tt^jHAtmesxois 

*»#**5»lc«fE#y-^^©SEAiEiftS:B»i, 
rSw£ic£oT, ariUt*H»4hfcA-B-NflBt 

*i&}$-tz>&m t *<Shxt£ zzt tirzm+m 

[0109112311 *?S9ltf>S& 2 MK:^SJK7 

Ji«<p«feSrf»jffl Lit&msommmxh *> , s 2 4 t±H 

2 3^»^a»KjhS^^^MtS^Ji^#<Ofei?) 
CO y ^ ft W/ <D& AJj&<Dm Sr*-T ^ 9 

[Olio] @2 3lc*ri5lc, *5I^O®2ffi«Jc 

meMAMi4 0 5a^ ^jg®4oit^ 

^tt®:Kll:S4 0 3 &3^nsmS}Lfcffi|b^&ft 
8o t«FE^JlS 4 0 1 i:K^S[KJhg 4 0 3 £ fiJR^ 

mM%ms*m% lxj ^iM^^xmistrz z t tm 
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* UK m%Mmwm±M 403^ n+nmi&m. 

[0 111] £#&KI4, IMBftMMO lttu.JRlfll 
«to*M£j£#&T*nn Lfc t © 1 HiJ8&©2r&fc: 4 o 

-cftftdiis. -fftbt. W1E&JSJ14 0 II*. 

»*KJ:orsa:fcWB*iifc«*teE5ll*#tfcA-B 
-N#atfc»jfc$ji5. J: 9 iWiE&JSIJi 4 
0 1 14, (Ha**?) iJCSlftt^JSA, ft 

it?* fc»<D^^Rje-g-ffljc^ B ©£ St/nVP 

<D&X®&Zm® LTttifc-f 5 r 4 o -Cffi^lt £H 
«LT*B¥WHHR±fcflS*Ri»L-C, A-B-N« 

10 112] afnEKJSte&JRAtt, f-9^ 9^9/K 
9*s9X ! fy^ y^as^A, tj^f 

Sit U\ H&iS&JBIJi 401 ©J&£l$©Ig& 

#, y-*#*^i4&sjfjfjfifc#a:tf> 

fllit«lfcW«toWM-SCi:«t#*Lv\ *«»-Ctt 
H&1E&JSJ14 0 15:TiAl Nl-C^i-^r 

LV\, f-^y©y-^^tltlt TiCl 4 , TD 
MAT, TDEATft^d5&£L<, T/W$ = *.£.©y 
-^^tLm TMA, TEA, TIBA, A1C 

lx (xttffift) ft4r##SL<, 2*<Dy-^^i: 

lt(4, n 2 , NH,*irw#*u\ mmo>9tm»»m 

MB©m^£**#4tmta£P«-t-5Ci:35-Ct , * 

[0 113] Rlc, grlS^Jl®4 0 1 ±Klt*iHRKrjh 

&ESitS4 0 314, ^«Sd>P>t£Srr5»^wgS*65± 
Up 5. HfrlBK^StKatS4 0 3f4, hjg&jStgss, 

4 co J; 5 K^A^iMreSKtettlft LTirlH^HS 4 0 

&{Ug^&l$©r^5 = ?Ay-;*.#;M4TMA, TE 
A, T I BA*fcl4A 1 C 1 x (xttffif) £, flftgg& 
^y-*#*£ LTI40 2 , N z O£, 

[0 114] roj:5 4AMJHr»rt-f«iai:, M* 



£ft5#fi&®Ji4 0 5}4, »l«K-CRWt*:J:5te 

mmiRVMmtmc&tiz&mm4 o 1 f^sb 
1401 ©M) ic, KSt£fc6S±®4 o 3 ifitinvmat 

(4, «B-CK(W«iM$HTM«>ttft«[iJtL, S 
2{gfi|fc^>5#fi^jai 4 0 5 (4^BXt/rt«?klKS 
tfcftBSifcS 4 0 3 JvCft*ft>Jfcffc$ 4 9 3fc*tt 

[0 115] <#3SW©I§ffliIt£i!fc£*iJfflLfc&Sg 

3affc**sjK?jni*iic**ui Lfc**ji»jfcSFife 

[0 116] *!6Mwa3ffi«Hc^SS^B^»feSr 
flJJBLfc&JSStt, 13 2 6tc^$*v54 5l-#fi^JSB 
5 0 7 5. fcfc* L, SB 3 WmK. 4 * #fi&JHJg 5 0 

7t4, %2mmtmK»). *msoi, m%mmm± 

1503 &tF&lff Jl 5 0 5 © 3 MNfttf ttfcEHMI £H 

r*s t) , s&Si£&&&ik® 503 t4&&© 4 5 nmMtunc 
4o-CS^Jg^^HS. 

[0 117] *^C0®3^«IIC^51i^SS 

[0 118] 0 2 5|C^-f4?lC, 5« (0^*1*) ± 
(CAM 5 0 1 iWIE&JIJi 5 0 lf4, SB 1 

5„ -r t£t>h. im&mm 5 0 1 14, a&tt&jgA, % 
^NRvicines^ttM&tmettsRoiijMistrKji: 
-rsfc»»#anfS4'jH5e*Bi»^ ®^-Jiii»i*ic4o 

T^SIC^S * Hfc#tffi{Cffi?lJ $ flit A - B - NSiglr 

Jg^^ixS. fliSS^tt^liAfctt, 0iffi«tl^«K: 
*f-9s^ 9>9j^, 9l/9xy-y, ^3=^^, 

Sig-a-fflTc^BJcttT^^-^A, -Jr-ffg, 

*m®-v\*W!m&mm 5 0 1 &t i a 1 Ni^t 

[0 119] SJCJC, S5IE^JHS5 0 l±\C&m^*h 
tztoWm 5 0 5 SrJg^-r 5. BfTlBfeRg 5 0 5 14, JS^ 

tfET i ONKSrJgfig-f^. 
[0 12 0] H2 6K*tJ:5te v frlE^JS^5 0 IX 

&&mm 5 o i t^mm 5 0 5 1 <r>m\z.mm&ms±m 

5 0 3 iFl2K^te»BS±Ji 5 0 3 f4, MG 
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&mm 5 o i <D&m%>w t m^m 505 <d®m t #eu& 

ITM^tl^o ttB&JUl5 0 1 £rT i A 1 

NK^»J*LTflftEftMl5 0 5£T i ONJK-CJBfiK-t 

imxm^mm^±s 503 tm&ziiZo mmm^ 
£%£>m&mm 507 &mm 5 0 u R*ifc«gsjh 
s 5 0 3 xutfesji 5os©3 mmm&iammm 

[0121] r<o £ 0 tMf&tstiz&m&mm so 7 

titz&mM soirt 5 0 1 t&ms 5 0 1 t<o 
W) (c, i»a:*isjhji5 0 3365iaap-c^sixafc 

[0122] ±EBWLfcAJRJiJg«*«fe«>*.-3jBWK: 
[0 12 3] <**WO»2atMB3«*lC^5JS(^ 

xffiZfc*m#m*<o$mij&>uT, *mmv>m2R 

*H 2 2 8 Lt^»i^t5o "Tftfe 

* b a> e> * #jh*ji aiasac i o r sm&m 
tsfttzA-B-Nmik<D&mmk, aminos jkmtv 
mmmm $ tumm&mm t &mm ztixtzz^tz 

[0 12 4] @2 7(OTti:9C ¥#*Ifi6 0 1± 
KS/yayWUI (Si0 2 ) H^«il6 0 3» 

i«Eift»i6 0 3rtte7*hacy^ 

fcfc J; 9, WWttlMfitT?**^?^ 
WJ^jayR 6 0 5«« o Has??? (# 
9^9=i^K) 6 0 5J1, 2Ry^9 3VSra»5iA/Arft 

3£o W S * 5 $/ !J 3 >« C i K i o T^^T 



[0125] H2 8^-f-i5ic, mm??? wyv 
y^^i) 605 t>mtfL£titc¥m&mtiL6 0 1 

0 7 B&ERM&JiS 6 0 711 *3£93<z>!fS 

2 li«£fcttSB 3 ffitHic J: «4MJI#ri^^j*-r« 

ctdST?*5 0 friew^jss 6 0 7 jk 

B-mNiim<D&mmkmm&mjjks »*5-i 

5 ASS) &*mftia, H*.tf3-1 0|i|flfj|$*Lfc2 
MM, K*J2:e:K±S»^«j®g(D3^«5ids«ftlHl, 

[0 12 6] mrESJ5Stt4fc«W:, f-^v, 9*9/^ 9 

V^^>\ v?/l/3=:^A, /n7^^^, ^-y^-r^ 

v\ *IIJfi<D^ffi^«:«rE|f M^jgJi 6 0 7 £T i A 1 
Nf-eMtT, 5 0-5 0 0A©»*-C^fiKi-SC^ 
S LV\ RS^Aff 6 0 7 Sr#S^aJf"C?g^1-S 

^{cK-lh-T S C ^ dSTC* So 
[0 12 7] ^(C s 8&E»»&JB/§6 0 7^^$tvfc 

^*^E6 o i ±{cTummQ o 9 kte 

TSPmffi6 0 9ft, (P t) v y^x^^A (R 

u) , ^fym (Ir)^ ^ft/l-x^^A (RuO 
2 ) , IMk-f 9 (I r O z ) ^rfijffl LT^f S r 

id«^#s Q «rET»mi6 0 9±icjim)t*d**tt^ 

9y9/vmi\M (Ta 2 O s ) *fc«PZT ( (Pb, Z 
r) Ti0 3 ) , BST ( (Ba, Sr) Ti0 3 ) , S 
TO (SrTi o 3 ) *©J;5fcittW!*fcfflvvc«« 

1 1 mix, mmmwme 1 

±§ISttffi6 l 3«r»«-ra Q mTlE±^««6 13fi, b5 

ETSl5fl;ffi6 0 9 km&<DW^J&jfctZ>Z.t&T*% 

So 

[0 12 8] ±ERWtt, &JSJg#T i A 1 NJI^&ft 

z>w&&m\cmfxmwLxtK *ftw&T imni 

fc|Re>ixSt>©-eW:*v^^i:W:t>t,5A/*T?*>S 0 
[0 12 9] 
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[0 l 3 0] *»WoH^«*»«feSrfOfflLT» 
A * ft £ JI * fc tt#£&JH J! <D& A0 

[0 13 1] *fc % **W©IH : f-JB*»«fe«rWfflb'C» 

[El] . 4ftH0ff?«S»&&fM Lfc*MHME 

[0 3 ] *»n«>JK?-JIX*tt««IA LfcAMJMJrt 

[H4] #«n«)JK?JIS*tt«r«IA Lfc*JUMM 

[0 5] T i A 1 NJlfcjSVvCT i N + A 1 NfcSH* 
5 A 1 NtDM&ltkT i A 1 JXmto&l&tiil&to&fciTF 

[0 6] #*WteJ;9»rt**LfeT iAlNROX* 
0*f (XRD) ft**^*-*^ h/WT?£>S 0 

[0 7] «*OT i N«Eft«*»W©*»lcJ:9ffiR 
£ftfcT i A 1 NR<^*ffiS EM*Jt"e*>So 

[08] t i a i Nm<D&Mmm&<?)m&UR s swt: 
[0 9 ] ^xn^jok^a 1 fc#v*-c* =» * b 
[010] *»M<©si*^jgtti^*5v^-sKy^y 

[011] #»W0>3afetf>BHi 1 fcjsvvc. BS&JH 

[012] *X910^«)&1B 1 |C|3V vC. ±SP«S 
S ftfctfffi So 

[013] *»M<03tll6^Jgffi2iC*5V^"C. 

h *-^i55«rt * ftfcttffiSr*+ H-Cfc So 



[014] #*BJ!(OSafi<0raffi 2 ICfcVvt, ^7 ^as 

[015] **M<oHjffi^ffi 2 mjssv^r , mmm 

[016] *«noHlt^t2 K*5VVC % R«R^ 

[017] *%m<DmM<D&m2\z&^x. ±.nmm 

[018] **wo|Hfc©»»3R:j3^r> ^v** 

[019] **wo3as©jR«i3ic*5v^. tfy^y 

[020] *%m<om&<DMm3\c&^Xs rumm 

[021] *%B0£tt0JBffi 3 fcjsv RmR^ 

[022] **woia6o«tt 3 icaavvt, _k§efl;j£ 

[023] ;rano*M^£ttoJII 2 «B«K:d^ 

[024] *»!HO^JIia^*ffi^* 2 JBfltfcd^ 

sis^Ji^ifttc^-c, jfx<o 
[025] 4«n4>*M£jft^o* 3 ttflHc^ 
ftfctt»*^-r0-e*>So 
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